Mitochondrial proteomics investigation of frontal cortex in an animal model of depression: Focus on chronic antidepressant drugs treatment.
Alteration in the brain mitochondrial functions have been suggested to participate, as a relevant factor, in the development of mental disorders. Therefore, the brain mitochondria may be a crucial therapeutic target in the course of depression. Our goal was to find out the impact of two antidepressant drugs with various mechanisms of action - imipramine and fluoxetine, on the frontal cortex mitochondria-enriched fraction in an animal model of depression based on the prenatal stress procedure. Our results confirmed that the prenatal stress caused depressive-like disturbances in the adult offspring rats, which were normalized by the chronic imipramine and fluoxetine administration. For the first time, using 2D-LC-MS/MS, we demonstrated nine differentially expressed proteins after the imipramine administration. Of these proteins, the up-regulation of the 2',3'-cyclic-nucleotide 3'-phosphodiesterase enzyme and down-regulation of the Hypoxanthine-guanine phosphoribosyltransferase (HPRT), Ras-related proteins (Rap-1A and Rap-1B) and Transgelin-3 (NP25) were the most striking. In contrast, after the chronic fluoxetine treatment, we observed differential expression in five proteins, including the enhanced expression of component of pyruvate dehydrogenase complex and diminished of Glutathione S-transferase P (Gstp-1), as well as Maleylacetoacetate isomerase. These results overcome the interesting data that brain mitochondria in the frontal cortex may constitute the target for pharmacotherapy. The multifaceted profile of both antidepressant drugs action makes difficult to elucidate the exact mechanism of imipramine and fluoxetine action in the brain mitochondria. Further study of mitochondrial dysfunction in psychiatric disorders will be base to know the possible biological consequences of our observations.